node dissection, splenectomy, and Roux-en-Y reconstruction were performed for the EGJ cancer. The patient died from widespread multiorgan metastasis within 2 years following surgery. 
Introduction
Although esophageal squamous papilloma (ESP) is a rare disease, improvements in endoscopy technique have led to higher rates of detection. The prevalence of ESP is reported to be 0.2% in the general Japanese population [1] and 4.5% in cases of benign esophageal lesions [2] . ESP is classified as a benign squamous epithelial polypoid tumor, and typically identified as a solitary lesion in the lower esophagus. The pathogenesis and biological characteristics of ESPs are not clear. There are few reports of cases with frequent ESP occurrence and only 2.6% of cases exhibit multiple ESPs [3] .
Aside from this, the structure of the cardiac mucosa (epithelium) at the esophagogastric junction (EGJ) has been subject to controversy. Some view cardiac mucosa as a normal structure present at birth [4] , whereas others suggest that it develops as a metaplastic response to gastroesophageal reflux disease [5] . Regardless, when cardiac mucosa is present, it usually extends a few millimeters below and above the Z line [6] . Shimoda and colleagues [7, 8] reported the presence of cardiac mucosa at the proximal area below the EGJ measuring 12-36 mm in length (average: 10.4 mm) in all 131 esophagectomy specimens and at the distal area above the EGJ measuring 0.3-22 mm (average: 4.6 mm) in length in 125 specimens (95.4%). Most recent reports agree with the notion that cardiac mucosa is present over the EGJ, in both the proximal stomach and distal esophagus. The former is denoted as gastric cardiac mucosa, whereas the latter is esophageal.
Here, we present a rare case of extensive ESPs involving the entire esophagus and prominent cardiac gland hyperplasia involving the lower esophagus, which were subsequently complicated by adenocarcinoma of the EGJ [9, 10] .
Clinical Case
A 39-year-old woman had a 2-year history of heartburn and epigastric distress. The patient regularly took lansoprazole and rebamipide and used oxethazaine for stomachache. Previous esophagogastroduodenoscopy performed in June 2012 had indicated multiple ESPs (Fig. 1a-d) . Follow-up ESP screening by endoscopy was performed in April 2014. Follow-up endoscopy identified numerous ESPs over the posterior wall of most of the esophagus, extending 38 cm from the laryngeal arytenoid region and esophageal orifice to the EGJ. Interestingly, in a 12-cm portion from the midesophagus to the EGJ, the background mucosa of the distal esophagus was hyperemic and distinctly different from squamous epithelium or ESPs. The mucosa appeared very similar to the cardiac type of gastric mucosa (defined as "cardiac mucosa" here) and was mixed with multiple ESPs extending 12 cm from the mid-esophagus (26 cm from incisors) to the EGJ (Fig. 2a, b) .
Using narrow band imaging, the distinction between the ESP, squamous epithelium, and cardiac mucosa became clearer (Fig. 3a,  b) . Using Lugol dispersal imaging, the ESPs exhibited characteristic staining patterns, whereas cardiac mucosa was not stained (Fig. 3c) . Biopsy from this area showed both squamous papillomas and cardiac mucosa with prominent glandular hyperplasia. The cardiac glandular hypertrophy was sufficiently florid to directly expose the inner lumen of the esophagus, forming columnar epithelial islands (Fig. 3d, arrows) . There was no evidence of koilocytosis or dysplasia/malignancy in the squamous papillomas. Neither active inflammation nor intestinal metaplasia was seen. The results of polymerase chain reaction (PCR) for the DNA of various types of human papilloma virus (HPV types 6, 11, 16, 18, 31, 33, 35, 39, 42, 43, 44, 45 , 51, 52, 56, 58, and 59) were negative. Neither immunohistochemistry using p16 nor in situ hybridization for HPV DNA yielded positive results.
On endoscopy examination, the lesser curvature of the gastric cardiac region showed an area of hemorrhagic mucosa, approximately 20 mm in size, associated with submucosal elevation. The hemorrhagic lesion was thickened, suggesting invasion to the submucosa (Fig. 2c ). There was a significant, trench-like depression immediately beneath the EGJ, suggesting an invasion of approximately 1 cm into the esophagus. In addition, there was a papilloma in the part of the oral side of the lesion. Upper gastrointestinal endoscopy revealed minimal change esophagitis and a small hiatal hernia (Fig. 2d) . Biopsy from the hemorrhagic gastric mucosa revealed adenocarcinoma (Tub2+Tub1), with focal areas showing invasion to the muscularis mucosae. Based on these findings, we diagnosed Siewert type II gastric cancer with submucosal elevation detected at the EGJ. Neither gastric biopsy nor serum antibodies were positive for Helicobacter pylori. 83 not reveal lymph node metastasis. Therefore, total gastrectomy with D2 lymph node dissection, splenectomy, and Roux-en-Y reconstruction was performed to resect the EGJ cancer. Using the Japanese Classification of Gastric Carcinoma (3rd English edition) [11] , the malignant lesion of the EGJ (GE Siewert type II, less, type 1, 32 × 40 mm) was classified as an adenocarcinoma, stage IIIB ([Tub2>Tub1>Por1+Por2], pT3 [SS], int, INFc, ly3, v1, pN3a, pPM0, and pDM0). According to the TNM classification, the tumor was stage IIIC (Fig. 4a, b) . The cancer measured 40 mm in length along the lesser curvature with a central tumor portion being 18 mm distal to the EGJ and showed invasion into the distal esophageal mucosa, up to 2 mm from the EGJ where squamous epithelium and hyperplastic cardiac mucosa were seen. Figure 4c shows cancer cells replacing cardiac mucosal glands adjacent to squamous epithelium. In addition, the distal esophagus showed mixtures of squamous epithelium, squamous papillomas, and cardiac mucosa (Fig. 4d) . The cardiac mucosa was not completely circumferential around the distal esophagus, but showed skip distribution forming columnar epithelial islands, polypoid structures, or subepithelial islands. The cardiac mucosa consisted largely of mucous cells that were strongly positive for PAS and of very occasional parietal cells. Esophageal cardiac mucosa measured at least 18 mm in length above the EGJ. The proximal esophageal surgical margins were free from carcinoma cells, but contained mixtures of squamous papillomas, squamous epithelium, and hyperplastic cardiac mucosa (Fig. 4d) .
Immunohistochemistry showed that esophageal cardiac glands were positive for MUC-5AC and MUC-6 and negative for MUC-1, MUC-2, CDX-2, and p53 (data not shown). Carcinoma cells were strongly positive for p53 and focally positive for MUC-5AC and MUC-6. Tumor cells were completely negative for MUC-1, MUC-2, and CDX-2. The immunohistochemical profiles of the cancer cells appear to be similar to those of the hyperplastic esophageal cardiac glands.
Despite aggressive postoperative chemotherapy, the patient died from widespread multiorgan metastasis within 2 years following surgery.
Discussion
This is a rare report of extensive esophageal papillomatosis and prominent esophageal cardiac gland hyperplasia associated with cancer of the EGJ [16, 17] .
The first report of ESP, with histological confirmation, was provided by Adler et al. [18] in 1959. ESPs are classified into three histological types: exophytic, endophytic, and spiked. In our case, ESPs were the exophytic type [14] . The critical characteristic of our case is the occurrence of multiple ESPs in the same areas of the esophagus as cardiac gland hyperplasia, with later development of adenocarcinoma of the EGJ.
Chronic esophageal inflammation secondary to gastroesophageal reflux disease or hiatal hernia have been a b c d Fig. 3. a, b Using narrow band imaging, the distinction among esophageal squamous papillomas (ESPs) (white arrow), squamous epithelium (black arrow), and cardiac mucosa (✽) becomes more distinct. suggested as etiological factors for both ESP [15] and cardiac gland hyperplasia [6] . In the present case, although endoscopy did not detect severe reflux esophagitis, an esophageal hiatal hernia was present and the patient had experienced heartburn and epigastric distress for 2 years. Furthermore, a deglutition reflex was clearly detected by endoscopy. Thus, the present case is considered to be associated with esophagitis. Histological biopsy and surgical esophageal specimens showed a mild form of chronic esophagitis; however, active severe esophagitis was not seen. Cardiac gland hyperplasia originates from chronic stimulation of the cardiac gland, which is localized at the esophageal opening. Chronic esophageal inflammation results in hyperplasia of the lacunar epithelium in the crypt of the esophageal cardiac gland, which becomes exposed to the outer layer of the esophageal mucosa [7, [19] [20] [21] . The process of hyperplasia extends from the lower esophagus to its central portion, which becomes the beginning of Barrett's epithelium. In the present case, hyperplasia appeared to have occurred in the nearby mucosal tissues. Cardiac gland hyperplasia was only identifiable on the previous endoscopy at the EGJ (Fig. 1a-c) ; thus, it appeared to have spread from the lower esophagus following the development of ESPs.
The extent with which HPV infection contributes as an etiological factor for ESPs remains controversial. The prevalence of HPV-positive ESP was 10.5% in a report by Takeshita et al. [1] ; the HPV genotypes 6 and 11 are the major subtypes in ESPs [12] . Koilocytosis, which is a histological marker indicative of viral infection, can occasionally be detected in cases where HPV infection is not detected by PCR. This might indicate that koilocytosis may not always be related to viral infection and that the possibility of infection by other unknown subtypes of the HPV virus cannot be excluded [12, 13] . In our case, while 
